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2.2 The classification and symbol of the carbon and alloy steels S(H steel) for machine structural use and
free<cutting steel, (hereinafter refer*ed to as“steels”) shall be as given in Table 3.

- e -

L . e . .

Table3 Classification of steel and symbol

M

Classification of steel Symbol
Carbon steel S12C SI5C S20C S25C S30C S33C S35C S38C S40C S40C-N
arben S43C S45C S48C S48C-N S50C S53C S55C S55C-N
Manganese steel SMp443H |
Chromium steel SCr415H SCr417H SCr420H SCr440H SCrdd5H

Hsteel | Mangan-Chromium-Boron Steel | MCB240H MCB440H

| | SCM415  SCM418H CM320H  SCM420H SCMB829H
Chromium-molybdenumsteel | yioqy  SOM4ISH  SCMA40H  SOMELSH

Nickal-c.hrmm SNC415H |
Nickel-chromium-imolybdenum steel | SNCM220H SNCM222H SNCMA420H
-~ - - Pb-free-cutting steel 0 PR ) |
Free- S-free-cutting steel S1
"“s:::‘ Ca-free-cutting steel U :
Ca-S-freecutting steel .US1 ..USZ
Ca-trace, Ph-{ree-cutting steel ~.JLl

Remarks: The free-cutting steel is denoted by the symbol of the fundamental steel, added with L, L1, Sl U, USl US2or
ULl.

Example:Ca-free-cutting steel of the fundamenta.l S53C..S53CU, Pb-free-cutting steel of the fundamental S48C
e 48CLI.

2.3 The classification and symbol of the cold-finished steel shall be as follows:

(1) Steel bar, cold-drawn for improving its mechanical properties. To be denoted by the symboli of
the hot-mlled steel, added thh -D. (The material will be hereinafter referred to as “D
material”). -
(2) Steel bar, mainly for maintaining its dimension accuracy etc. and not particularly reqmnng its
) ) T T improved mechanical properties. To be denoted by the symbol of the hot-rolled steel, added with
- -3, (The material will be hereinafter referred to as “S material™).
" (3)  Steel bar and wire, specified particularly in mechanicai provertes, heat treatment, surface
. treatment by coating etc. for maintaining its sufficient formability in cold pressing.

To be denoted by the symbol of the hot-rolled steel, added -ith -&. (The material will be
heremafter referred to as “E matenal")

- Remark: Some of the cold-finished steel, specified particularly in gn.ndmg or cutting out of neceamty shall be denotad by the.
symbol added with -G or -T, respectively.

- sl L] - ey gy T r . BT - iy . iy N eyl g b Sy “En, g J _ . LI T — W
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Table5 Chemical composition of alioy steel
~ for machine structural use (H Steel) *

Lol

Units: (%)
Symbol C Si Mn P S Ni Cr Mo | B Others
|
SMVn 443 H 1;?070 $0.030| $0.030] —— go.ssl —_— ]
: . _ 1 a
SCr41s5 H
SCrd417 H
‘ 0.55 0.85
SCr420 H ~0.90 50._030 <0.030| —~—— ~125| — | —
SC;;/MOH
N SCrdds H | 0-42 L o
MCB240H | - 0.8, 230 |
0:37 |0.15 ' Rt 0. 0010
MCB 440 H ) i 0.80 0.70 ) |
~1.10 ~1.10 Cug0.30
SCM 415 H lNi;;_o.zs
0. 85 01-(1)535
SCM 418 H Ribad B |
v
' 1.00 | 0.06
M 320 , | ~1.30| ~0.10
SCM 420 H I . | 0.15
0035 | Lo oo | 50.030| s0.030] — ~0-%
SCM 822 H l 0.35
. b e s e 0,45
~ \ 0. 24 B 0. 85
r ST
0. 32
M l o
| ~0. 35
" 0.37 |
scn{1440H 0,44 |
| 0.42 ' N | .
SCM 445 H- ___0‘49| o - . | | N ! o
' ]0.11 [0.15 |0.30 mnl 1.95 |0.20 | I r |
SNCAIS H | 26,18 | ~0.35 | ~0.70 50'030.--2.50 eSS T
SNCMZZOH 0.17 — " o “"'"“.'_‘* IR S R - "I"""”‘ D S
) _ ~0.23 | - o oan -
- | . 0'6“% | — 0‘{3’5 5 ...-_.........._.._._... - o — o . l._-‘..- Cu:SO 30 _
' {o19._]0.15_ | =05 - 07035 sloas. | | 0B
SNCM 222 H 0351  |=0.030| $0.030 06 | e
L 0.17 0.40- 155 - S
SNCM420H | Zo';3 | | ~0.70 ~2.00 |
e I e
R ‘.'-’fi- ,._ LE .;?‘} e
- = - - - “-5 - - - ;’5‘":%%—“*;
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>. MECHANICAL PROPERTIES OF COLD-FINISHED STEEL
5.1  The mechanical properties of the D material shall conform to Table 8. /
Tabie 8 Mechanical properties of the D material
Tension test Hardness test | Bending test

Bending Bending
radius anglgﬁdeg r

k

70~90 | “WigTe | 180

> 13 — | 82~ —_ _—
213 | — | 83~94 = —
212 | — | 8595 - —
212 | — | 8~9% | — —_—
z 11 — | 871~97 | — —
= 10 — 90~100 _ —
210 | — | %0~100] — —
210 | — | g2~102 = —
210 | 13~25 l — = .
2 9 | 16~26 | — — _
= 9 | 16~26 | — __ _
> 9 | 18~27 _
Kyt 2 9 | 18~27 —
S53C-D 327:@ ;3533 2 4 2 8 | 20~28 | — — —_—
Remarks: 1. Table 8 shall be applied tn the D material 25 mm and below m diameter nc width across Mats. The
mechanical properties of the D material 25 mm and over shal! be decided by the agreement between
orderer and manufacturer.

2. Bending test of the bar manufactured from the hot rolled for general structures shall be carried out with
~  itsspecimen 26 mm and below in diameter or width across flats.

3. if agreed upon between the orderer and the manufacturer. bending test can be applied to the carboa
steel for machine structural use.

w T b — ulln .

5.2  The mechanical properties of unfinished S mateiral shall conform to Reference Table 1 (2).

9.3  The mechanical properties of the E material shall be decided by the agreement between orderer and
manufacturer.

6. HARDENABILITY

6.1  Hardenability of ailoy steel for machine structural use of guaranteed for hardenability (hereinafter
referred to as H steel), shail satisfy the values given in Table 9 as well as diagram 1~22.
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7. GRAIN SIZE
The grain size of the steels shall conform to Table 10. Any existence of duplex grain is not tolerated.

. Table 10 Grainsjze

Classification of the staels Grain size number
For carburizing Mean grain size for carburizing 6.0
For thermal refining Mean grain size for heat-treatment 25..0 S

8. DECARBURIZATION

As for the decarburized layer, it is possible to distinguish between the total and the ‘practical use.
The depth of the practical decarburized layer shall be 0.3 mm and below, however provided that, that
of such particularly specified steels as cold-finished steel etc. shall be decided by agreement.

For the estimation of the depth of practical decarburized layer, its hardness measured according to
section 14.6 shall be always higher than the value shown in Table 11.

Table 11 Depth of practical decarburized layer

C (%) Hardness (HzC)

20.15 | 30
=>0.20 35

20.30 | 40

8.3 The depth of decarburized 'layer shall be indicated in mm unit down to two and one places of decimals

for the total and the practical, respectively. The depth of total decarburized layer shall be indicated
with T put before its numerical value.

txample: When the dapth of tocal decarburized
layeris Q.15 mm T0.15

Q. HARDNESS
3.1  Hardness of the steels as hot working

As a rule, the hardness at the time of delivery, of the carbon steel for machine structural use as hot
working shall conform to Table 12.
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Not to be considered to be

the trance nf‘ﬂaw remnval

Considered to be trace of flaw removal

either of these is the object of width
caleulation.

The sum of these is considered
to be the depth of flaw removal

. 10.2.2  On the same cross section, the sum of the widths of flaw removal shall be a quarter and beiow of the
circumference, provided that any place of flaw removal- outside the minimum size 1s not-considered
to be the trace of flaw removal (Fig. 2).

10.2.3 The permissible size of residual flaw in the steel for general foriging shall be decided by the
| agreement between the orderer and manufacturerer. ' .
10.2.4 As a rule, round bar for direct cutting amy dispense with flaw removal. The permissible depth of
flaw removal shall be equal to or below than 1% of the nominal size in mm (to be rounding of’ of

down to one place of decimal ) plus 0.4 mm.

Remark: Asto rules for rounding off of numerical values, refer to JIS Z 8401 “Ruies for Rounding off of Numerical

Values®,
Example:
34 0.74 07
65 1.05 1.0
88 1.25 1.2

-11 -
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13.2 Standard length

The standard length of the steels shall be as given in Table 16, provided that the length range can ba
modified by the agreement between orderer and manufacturer.

T'a.ble 16 Standard length

Kind Standard length (mm)
Hot-rolled steel 5000 ~ 6000
Cold-finished steel 3000 ~ 4000

Permissible short-length material shall be decided by the agreement between orderer and
manufacturer. - - LT

Material specified to be multiple-length shall have a length (give the name of multiple-length material).
which is equal to integral multiples of the unit length within the range of standard length, Table 16 and in

this case the otlerance over the whole length be + §0 for the hot-rolled steel and + 100 for the cold-finished
steels, but + 30 for the cold-finished steels produced trom steel coils.

13.3 Dimension tolerance

(1) The dimension tolerance of the hot-rolled steel (round and square bars) shall comply with Table 17.

Table 17 Dimension tolerance of the hot-rolled steel (except wire rod)

Dimension Symbol
Standard
Application
example
Diameter 1 1.0% +0 +0
| or but -0.4% -0.38%
Width across flata min. 0.3
) Length “‘: to be applied only to material specified to be muitiple-length o
) Twist To be within a pfncﬁca.l range
3 and below per 1000 and | To be decided by
Send below porthc whuln length | the agreement

btween orderer (0.2 mm/200 mm or | mm/1m) and less

3 Xlength and

1000 manufacturer

Y 70% and below of the permissible variation of | To be decided by the agreement btween
Dviati
‘ation in diamater diamter or width across flats orderer and manufacturer
10 to 20% of the width across flats e
radius
Sectional 98% and over of the square of the minimum
Square bar area width across flats
Edge o 90° + 2
angle - - | T

Remark: The rounding off of the numerical value shail compiy with JIS Z 8401
“Rules for Rounding off of Numerical Values”.

-13 -
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14. TEST

14.1 Test of chemical analysis

14.1.1

14.1.2

The sample for ladle analysis shall be taken accordmg to the prescnptmn 1n Secmon 3.2, JIS G
10303 *General Rules for Inspection of Steel”. : ... t

The sample for product analysis of steel shall be taken accordmg to the prescnpt:lon In Secmon 3,

JIS G 0321 “Product Analysis and its Tolerance for Wrought Steel”.

14.1.3

NES M 0001
NES M 0008
NES M 0020
NES M 0021
NES M 0022
NES M 0023

... . NESMO0024
NES M 0025

NES M 0028

NES M 0028
NES M 0033

NES M 0042

e -NESM 0085

NES M 0088
JIS G 1202
JIS G 1203
JIS G 1204
JIS G 1211

JIS G 1219

JIS G 1221
JIS G 1222
JIS G 1223
JIS G 1224
JIS G 1227
JIS G 1228

14.2 Tension test

(1) The cold-finished steel shall be tension-tested according to JIS Z 2241 “Method of Tension Test for

Each element in steel sample shall be determined according to one of the following standards:

“General Rules on Methods of Chemical Analysis of Metallic Materials”,
“Chemical Analysis of Silicon in Iron and Steel”,

“Chemical Analysis of Manganese in Iron and Steel”,

“Chemical Analysis of Phosphorus in Iron and Steel”,

“Chemical Analysis of Sulfur in Iron and Steel”,

“Chemicla Analysis of Nickel in Iron and Steel“

“Chemical Analysis of Chromium in Iron and Steel”,

“Chemical Analysis of Molybdenum in Iron and Steel”.

“General Rules on Emission Spectroscopic Analysis of Metallic Materials

(Photographic Photometry)”,

“Chemical Analysis of Tungsten in Iron and Steel”,,

“Chemical Analysis of Lead in Iron and Steel”,

“General Rules on Emission Spectroscopic Analysis of Metallic Materials

(Direct-vision Photometry)”, -

“Chemical analysis of Tin in Iron and Steel”,

“Chemicla Analysis of Arsenic in Iron and Steel”,

“General Rules on Emission Spectroscopic Analysis for Iron and Steel”, f

“General Rules for Photoelectric Spectro-Chemical Analysis of Iron and Steel”
General Rules for Fluorescent X-ray Analysis of Iron and Steel”,

“Method for Determination of Carbonin Ironand Steel”,

“Methods for Determination of Copper in Iron and Steel”,

“Methods for Determination of Vanadium in Iron and Steel”,

“Methods for Determination of Cobalt in Ironand Steel”,

“Methods for Determination of Titanium in Iron and Steel”,

“Methods for Determination of Aluminium in Iron and Steel”,

“Methods for Determination of Boron in Iron and Steel”

- *Methods for Determination of Nitrogen in Iron and Steel”.,

Metallic Materials”.

(2) The cold-finished steel shall be tension-tested with the No.2 or 4 specimen defined in JIS Z 2201
- ~“Tension-Test Pieces for Metallic Materials”

specimen.

Remark: For tension test of the D material 25 mm and below in diameter or width across flats, it is preferable to
use the No. 2 spocimon.

14.3 Bending test

(1) The cold-finished steel shall be bending-tested according to JIS Z 2248 “Mathod of Bend Test for

Metallic Materials”.

(2) The specimen for bending tesz of the cold-finished steel shall have the same profile as the original

on each section and a smta.ble length.
14.4 Hardenability test

Hardenability test shall be carried out according to JIS G 0561 “Method of Hardenability Test for

Steel” (End Hardening Process).
14.5 Grain size test

Grain size test shall be carried out according to JIS G 0551 “Method of Austenitic Grain Size Test for

Steel”.

-15~

, provided that the hot rolled steel for general
structures use be tested with the No.2 or 3, and steel wire can be tension-tested with No.S


http://www.avadocuments.com/doc/nissan-nes-m-1010-1988
http://www.avadocuments.com/doc/nissan-nes-m-1010-1988

15,

15.1

17

M 1010

1988

INSPECTION

As for chemical composition, mechanical properties (in the case of cold-finished steel only},
hardenability, grain size, decarburization, hardness, 2xternal view, internal quality, strength of
residual magnetism and dimension, the steels shall comply with the prescriptions in Sections 4, 5, 6,
7,8,9,10,11, 12 and 13 as well as the agreement between orderer and manufacturer.

15.2 Besides the prescriptions in Section 15.1, it is possible to specify to the steels some necessary among

the inspections enumerated in the following:

(1) Magnetic particle inspection

(2) Ultrasonic inspection

(3) Macrostructure inspection

(4) Streak flaw inspection

(5) Nonmetallic inclusions inspection

(6) Mechanical properties inspection (hot-rolled steel)
.-(7) - Sulfur print inspection |

(8) Microscopic structure inspection -
In this case, the orderer shall be beforehand agreed upon inspection item and acceptance criteria
with the manufacturer.

_This sampling, specimen, testing method etc. shall comply with the corresponding prescription in the

following standards:
JISG 0303 “General Rules for Inspection of Steel”,
JISG0553  “Macro-Structure Detecting Method for Steel”,

- —-—--—JIS G 06565 - “Microscopic Testing Method for the Nonmetallic Inclusions in Steel”,

16.
16.1

JISG 0656 “Method of Macro-Streak Flaw Test for Steel”,
JISG 0560 “Method of Sulfur Print Test for Steel”,

JISG 0565 “Magnetic Particle Testing Method for Ferromagnetic Materials”,
JISZ 2201 “Tension Test Pieces for Metallic Materials”,

JISZ 2202 “Impact Test Pieces for Metallic Materials®,
JISZ 2241  “Method of Tension Test for Metallic Materials”,

JISZ 2242  “Method of Impact Test for Metallic Materials”,
JISZ2344  “Ultrasonic Testing of Metals by Pulse Echo Technique”.

DESIGNATION OF THE STEELS
Formation

The designation system of the steels shall be as follows:

QOO0000030 0EO000OC

16.2
16.3

16.4
18.5

' | Designation dimension l
l Shape symbol

Classification symbol of the cold-finished steel Dimension standard symbol

Remark:  For ot roiled flat and square bars as weil as che coid-finished steel, no dimension standard
| gymbol shall be indicated. |

The steel classification symbol shall comply with Table 3.

In case a particular specification concerning chemical composition, hardenability etc., applied to
each steel grade is to be separately subclassified, it shall be indicated, via a hyphen, with a one-digit
figure after the steel classification symbol. The symbol of steel subclassification shall be agreed

As for the nominal dimension; the diameter or width across flats shall be indicated with a two to four

digit figure in unit mm. The nominal dimension of a flat bar shall be indicated via a symbol (X) as in
distance between shorter sides X distance between longer sides.
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18. IDENTIFICATION . | _
The steels shall be identified according to the prescription in NES M 0083 “Identification of Steels”. *

i
)

- 19. REPORT

Manufacturer shall submit written specifications concerning the following items together with the steel

products ordered every delivery lot of them, provided that some of these items can be omitted with the:
orderers approval:

Steel classification, dimension, number of steel making,
chemical composition, hardenability, number and weight of |
the products and other specified ordered specification. | “'

PRI — = kel -

-19- -


http://www.avadocuments.com/doc/nissan-nes-m-1010-1988
http://www.avadocuments.com/doc/nissan-nes-m-1010-1988

21

M 1010
1988
Diagram 2 H Band SCr415H
Steel |
: ce - - Chtplicqumpoaitiﬁn v . (%) ’ Temperature of heat
c aim 3- - < . treatment (*C)
' cation i Ma P s | Ni Cr | Mo | Others | Normal| i dening
SCrd1sy |9-12 10.15 |0.55 0.030 { 0.030 0.85 |
-"O. 18 “"0. 3-5 ""'"'0- % and below | gnd below -~1.25 T l ch?gg: gg | 925 925
B&guuring | l
lf‘mmm) . 1.5 ' 3 5 7 9 11 13 15 20 I 25 20 ' 33 40 l 45 ' 30

HrC {Lowe
Iimi: 39 1 34 | 2 ' 2 1 AD | a9 ] (12) —--, — ' _

!l‘rd U . - ‘

-n'en 46 | 4 l 41 | 35 | 31 | 28 | 27 , 26 | 23 | 20 |(13)|cls)lcm,us)'az)
| |
| |

01 2 4 12 14 16 24 26 28  30x 2dmm

G s 6 8 10 18 2 22 | >
T T TR
N
R
RN

ISR
40 |
NN T T

o LUN LN T AT
RN
Rl
s LU T TR RS

WL T T T T T T TR e,
N 5 15 20 25 30 35 4 45

0 15 10 50

Rockwell C hardne{u

Distance from the hardened end of specimen (mm)
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Diagram4 HBand SCrd0H

Steel- Chemiénlcnmposition (%) - o | ,Temperature of heat
classifi- 3 - treatment (*C)

cation Ni ' Cr Mo ' Others 'No.rmal'fHardenmg

| Ing
SCrazoq |0-17 |o0.15 o 030 o 030
~{). 23 ~(.35 sed below | and below

_ 0.383 Cug0, 30 *
“r2s| — |NiZoas| 9 l 925

S

HRC |Lower

aey | — __I_.-_.. _

0 1 2 4 30X —— mm

|u|ii!lln'lIIIIIIIIIIIHIIIHIIIIHIHIIIIIIIHIIII
1NN

JNC L W RRmm
1l "IIIIIII IIII|||""||IIII I

IIIIIIlll

s |||||||||l|||| il!llllllllllllllllllllllllll ;
WL LTI
10

Distance from the hardened end of specimen {(mm)

Rock wellC harduess
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Diagram 6 H Band 5Crd445H

Steesl

Chemlcll com posmon - i']:‘empgra;ure of heut
classifi-

treatment (*C)

0.42 0.15 0.55 0.030 | 0.030
~0.49 1 ~0.35 | ~0.90 | andbelow | andbaiow

SCrd445 H

Messuring

distance 1.5
(mm)

11

8

3 5’7‘9 '13"15 20
|

49 46

&

Upper
limit

Hard
—-Ness

S

63 l 63 62 62 61|

26 55‘5 33 S2

3

&
h
N
o
(# o
obh
g
4]
o
o
o
D

il e e—— g b — 1 g —

0 12 18 30xg£1'-5—4mm

ll"""“lll|||||||||||||l|||I||||||||||||||||||
lll...ll-...
e
b '..h
|||||ll"'llllll||||||I"'||||||||||||||||

I \ I III ||||||I|
o
||||||||||||I|||III"'|||||||||||||||||||||||||| |

..h I

i nm
IlllilIIII|||III|||||||I||||||||||||Iﬂ'""'"'“

IIIIIIIIIlIIllIIIIIIIIIII HllIIIIIIIIIIlIIIIIIII
Illllllllllllllllllllllllllllllllll H

30 35 15 50

|
!

' Ilimk well C hardness

Distance from the hardened end of specimen (mm)
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Diagram 8 H Band CB440H
: Steel- - S o oot Chemicalcomﬁosition (%) Temperature of heat
classifi- — . ——s treatment ("C)
cation C Si | Mn ' P S l Cr ' Mo B Others Nn."ual'iHardeni‘hg
| | g |
MCB q | 0.37 0.15 0. 80 0.080 | 0.030 | 0.70 0.0010 (C . -
MOH 120044 | <0.35 | ~1.10 todbalow | andbolow | ~1.10 | T <0.003C NS 0,23 870 | 85
!

Hfie_asurit;g | ‘ : |
?ﬂ?ﬁ! 1.5 3 S ' 7 I 9 11 13 15 l 20 25 ‘ 30 35 40 | 45 l 50
Upper}] . I SR R . | | | -
iz e [o [ w{ [w ] [ [w 5|5 o o]
Lower ' |
HrC Limit 53 o3 02 51 I o0 48 ‘ 46 43 l 38 l 35 l 33 i 33 32 | 31 ' 30
01.2 .4 6.8 _10-.12.14 16 18 20 20 20 2 2 30x Scb

T T T
T T A

55 l..llll Illn....._

. Illllll ....I"l

Rockwell C hardness
3 Y
=

01.5 S 10 15 20 25 30 33 40 I 43 30

Distance from the bardened end of apecimen (mm)

97 _
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Diagram 10 H Band SCM418H

o = Y L L (T
:::::,ﬁ- C St Mn | .P. | S VN Cr Mo | Others g Noir:ml- Hacdening
15 |o0.15 |o0.55 | o003 [o003 | _ 108 015 |Cug0.30
SCM 418 H ?-...0?21 ~0. 35 .-...0?90 and bejcr | snd below ~1.251 ~0.35 ,Nn$0.25 925 9
M ance | 15] 3 | 3 -719|11|13 15‘ lzsiao*sslwiets 50
(mml * ‘ : : l
.- . e e — . I
Hard45l4ll38 35!33 32 \97[27'25 26 | 25
eSS limit _ : : |
| i
HRC jlowstl 39 | 37 | 31 ‘ 27 | 24 | 22 ‘ 21 | 20 (16)‘ (9| (2 | (11) — i —

— ———— — Ll — e e =m

—r - -

012 4

I| RNty
NETEN AR AR ARRARARIIA

N N
Bl TR TTTRATAARTE AR AARRAALE

IIIIIilIIIIIlii!llllll!!!!llllllllllIIIIIIIIIIIIIII
(TSI R T -

IIIIIIIlIIii'|IlIIIIIIII||||||II|II||||IIIIIIIIIIII
15 IIIIIIIIlIIIIIIliiil!!!Ilﬁgagmmill I.|II. ﬂ
WU LT

0 1.5

)
Rockwell C hardness

Distance from the hardened end of specimen (mm)
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